Inhibitory effect of NPC-17731 on BK-induced and antigen-induced airway reactions in guinea-pigs.
Bradykinin (BK) has been suggested to act as a mediator in the airways in inflammatory conditions, such as asthma through the activation of B2-receptors. NPC-17731 (D-Arg0[Hyp3, D-HypE(trans-propyl)7, Oic8]BK) has potent antagonistic activity against B2-receptors without agonistic activity. We have evaluated the inhibitory effect of NPC-17731 against BK in guinea-pig airways. In addition, we have investigated the effects of NPC-17731 on antigen-induced airway responses. Bronchoconstriction was assessed as an increase in lung resistance (RL) and a decrease in dynamic compliance (Cdyn). Airway plasma leakage was assessed by extravasation of intravenously injected Evans blue dye. To estimate the effect of drugs on antigen-induced reactions, guinea-pigs were actively sensitized by exposure to aerosol ovalbumin (OA) twice and challenged by OA inhalation. Acute bronchoconstriction was measured for 15 min. Airway vascular leakage was measured at 10 min after the challenge. Assessment of airway hyperresponsiveness against acetylcholine and bronchoalveolar lavage were conducted at 18-24 h after the antigen-challenge. NPC-17731 (0.3-30 microg/kg, i.v.) inhibited intravenously applied BK-induced bronchoconstriction in a dose-dependent manner. The 50% inhibitory doses (ID50) were 1.3 microg/kg for RL and 2.8 microg/kg for Cdyn. NPC-17731 (1-10 microg/kg, i.v.) inhibited BK-induced microvascular leakage in a dose-dependent manner (ID50 = 4.2 microg/kg). In addition, 10 microg/kg of NPC-17731 abolished the inhaled BK-induced bronchoconstriction. In the sensitized animals, 100 microg/kg NPC-17731 significantly reduced the airway microvascular leakage and the decrease in Cdyn induced by ovalbumin exposure (P < 0.05), but did not influence the increase in RL. NPC-17731 (100 microg/kg) inhibited the antigen-induced airway hyperresponsiveness and the increase in eosinophils in BAL fluids. These results indicate that NPC-17731 is a potent BK antagonist in vivo and that BK may partially contribute to the antigen-induced airway responses in guinea-pigs.